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(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically and precisely adjust tracking in a 
short time. 

SOLUTION: Two isolation signals el and fl showing that the light beam from a 
pickup 2 using a 3-beam method deviates from a target track on a disk 1 are 
converted by AD converters 8 and 9 into digital isolation signals e2 and f2. 
High-pass filters 1 1 a and 1 2a extract AC signals e3 and f3 from the isolation 
signals e2 and f2 to generate a tracking error signal TE1. Low-pass filters lib and 
1 2b extract DC signals e4 and f4 (offset component) from the isolation signals e2 
and f2. Low-pass filters 11c and 12c extract low-frequency signals e2 and f2 
containing DC components from the isolation signals e2 and f2. A control circuit 
13 calculates correction values to be supplied to offset correcting circuits 15 and 
16 and gain/balance correcting circuits 17 and 18 by using the signals and makes 
batch corrections at the same time according to the correction values. 
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{zm-^^^X. ^n^^tLAD^i ^ 8 • 9;:»^^CO^r0^ 

m^ez ' f2 cO^:7-t::y h^MlE-r^o ffllE^^cb: L 

x(D^^^ i^yy<'7>'^miE\B}mi 7 • 1 sfi. -sj^^ij^t 
1 3xmm^Hti^'4 >'Xy<'7>':^mjEimzm^^^x. 

[00 6 1]—:^. ^^:y^>'^i^— 7}f[p]S§6fi. 
^Ty-:f2^ AD ^8 - 9. ^^-f V/^^ ^ >^ 

ffilElHlS&l 7 • 1 8. y^l^^:^'7-^f^^m\^ 
^X.nV'y y^iy^mmmm2. 0>6-b/^^/i-— :7^(hI^<^ 

:^oV^rti. t^ry^r :yy2;6^e>(7:»2^^(^ h^'^^^^ral 
ff^ei • f I 7)^ AD^iV-/^— ^8 • 9. 
^ >';^«iElHlS§ 1 7 • 1 8i03fe^lHt-^^^>^^^r h7 
y^lyifz^^y — '^fl^^X 9(CT 1 ^^tC-g^^^n^^ 
2^^com-^c0^m-^ ( :y=^>^i/^^— m-^T 

E2 ) t^^^-^fx.. ^h\zv'7 y^i^^wrnmm^id^ 
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^ (HPF) I 1 a ^oJ:r/n— y^^^.^'^/U^J^ (LPF) 
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5 J: 9 S-^.eor*3t) . rti{-J:or/N-r/^^:7^yU'^ 1 
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fi^pj^-f 5 r ^ tc J; o T y ^ VffiE*;^^^ 

f|js ^^^-r ^ i6 fi;f^il5^ c ^ ^ D c 
^i-5rci^){:ilS:tt^ti^o yN";^:7^/Ui$? 1 1 b • 1 

2 bfl;e-:7ir:y MiIE^f-{^ffiL. ^/u^ i 
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J:oT. ^rBlit^e2 • f2 i)^Y^0^9i<0^X-h^m'^ 40 

y'-r/U^ 1 1 c • 1 2 c N^^J^R^fl, a— 

^^'-I'/i^^ llb-12b(??;^:x ViryWi^WX. «9 
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a— y^y!; v^^/l^i? 1 1 b • 1 2 b:fc ctD^n— y^^/U- 
1 1 c • 1 2 c o-?:ti.^*tLco^Ji, 1 oco :7 ^ x 

i^;cr^ :y v-^^ynwi^t^m^m^^^^^o tc/^ox 

^^yU'^^(lgirBlft-^e2 • f2 ^::ol^T^n^^t^lo-r 

[0 0 7 2] ^JtfllHjSg 1 3 ti. MfltP 2 1 . ^^tUa 2 
2 . 2 3 . V^mM 2 4 . ;^)n©^ 2 5 . tf ma 2 6 

btbTt/^^o ^Jt®lKi2 1 tl. CPUcoJ: 
^ir:y1^^^A>T^ol9. ^ttti^ 2 2 . iti:^^ 2 3 . 
a 2 4 . ;!jP^§i5 2 5 . f+ma 2 6 #(7)^^^S^fT 9 (hI 

[0 0 7 3] 2 1 fl. ^TcOjt^^^tP^^COjg 

(1) -^y-^y VWi'^Wi<r>^—/<y^y jv^ 1 1 b • 1 
2 b >'yy<9:yy^WjEm(Di:i—y<y.y ^ /u^ 1 1 

c • 1 2 c t(Dm^^K.m^ 

(2) /N^yN-v?.^^/!^^ 1 1 a • 1 2 a^(Dy ^ 

(3) tSltlHlSgl 4 ^C05^mit^ 

(4) :ty'^y hffilElHlSSl 5 • 1 6^XXJ^^4 l^Xy< 

^i^:^m^\B\mi 7 • 1 s--^(DmiEm<DAt}m^ 

(5) ^WlElSgl 3F^<7)^^ma2 2. ^tm^2 3. ff^ 

(6) if— ^MS][Hl£g3--(?:n^— if— tij;^:^^ • 

[0 0 7 4] rrr% mn<r)W^mmmioti^mi^ 

mi^<DUCiB^e4 -14. jgl^ft^es • f 5 Jo 

tl^tlXh. hy y^>'i^^'^—^<\B]^6<D^:^^mcX^ 
7)^0 iibpSlHlSS 4 (7:>»jf^7)^ h^:y^>'^if-^'lH] 
m 6 {C:^^ L/.^ V ^ J: 9 tC^^ ^ tLT V ^ S r ^ PO^S^-Cfe 

:L(DtL^^ mmn2 ico^^j^K^^^fcu. s^J^»a5 
2 1 {cjioT^j^E^ 1 3p^(7>^a2 2-2 e^m'fm 

t^figtc-r67)\ ^fctl;^:7-fe:y b«niHli^l 5 • 1 6:fc 

[0 0 7 5] ^tl(D^ot^m'^\^. mW\m^-e\ • fi 
^AD^^V/^— 8 • 9 {CTy'V v^^/Hb-r^r ^fCj: 

J^oi^rtl, ;:*-7ir ,y hMlElHlSSl 5 • 1 6:fcJ:t>'y^> 
/y^^>';^ffiiElH]Sgl 7 • 1 8;^^T=V v>^/Wt■^^ffiv^ 
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yu-cfT5 ct 5tcLT(/^^« mj-j:oT, mmm^is 
ttEiHis& 1 5 • 1 6 ^ -^-r i^/y<'7>'^miE\^m i 7 • 

1 8 itc^cD^^^oi-r^r <t;ii^T'^^— Jiteoj: 
[0 0 7 6 J ^7t. ^jp[Hl?Sl 3£0^'^2 2 — 2 6fi. 

^mmmi'fxmm^ti^ z t f^/^ < . mm\B\m i 4 ^^u 
:i t{^^^x^mmmiiFx^mi[:^thx\^^^o ^itii^x ^o 

[0 0 7 7] Wfi]lHlS& 1 3 ^Cjo^/^T. 2 2 fi. D 

C{t^e4 • f4 . ffiiSm-^es • fs :fb^ i: t>' h ^ :y =^ 

f^. iti^^t::fc::CTtEHtlHlS§i 4;6^bit^m$ti>7^cfEmiiI 

;^ffiiEM(O^^^|ilt^ol>Tf^m{cPL<t^0^-r5c ft 
iEc^2 6ti. mii!-r^ {Si^m-^es • fs m<o 

u-</^<t aj [Hi ^ ^ f m-r 5 o 

[0 0 7 8] rrr% gi]!jpg[Hl£S4tcJ:^gSbp^co 

[0 0 7 9] gifeiiMf-ib^i^Tti. :^-r. if— 

[0 0 8 0] :^:7ir :y hMlE^fi. :^r:7ir :y NMEft e 
0 • fo ^^^JfflJlHlSgl 3tcJ:oi:^^^tt6<^. 
y hMlE[ElS§l 5 • 1 6{c-rr(cieti$ttTi/^^;r>'ir 
:y haiEffiT)^ ^J^lHlSSl Zt-h<n^^\:L^-5\^X:^'7 
ir:yhtiEMeo • fo (C^tt-^tlS^^X ^tt^o 
^<ir, girBlM^e2 y5^ffliEgir«1ft-^ e 6 (ee -62 + 

f6 (f6 =f2 +f0 ) 40 

[0 0 8 1 ] >'^MiE0#(^. ¥^ V/^^^ 

>;^ffi:iEffieGB • f GB ;6^^J^^[HIS§l 3tcJ;o-r^^^tL 
^h. 'y^>/^<^>';^«IElHlSSl 7 • 1 8{c-rr{:i|S 
m^^nx\^^fz.¥-<^^/^<'7^^:^WEm.t-^ ^JPlHlSgl 3 

CB • f CB t:i-^tb^*ti^t#x.^ti>5o -r^i:. MiEgtPBT 
ft -^6 6 ;)5|iIE^rBm-^ e 7 (e7 =66 Xece) tC^ 

ffijEgir«1it-^ f 6 yii^^iEglirpllt-^ f 
7 ( f 7 = f 6 X f gb) (C^^$:Jx6« 
[ 0 0 8 2 ] hT->'=^V>>^^^"-m;^[HlSg 50 
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tl)lHl£&2 Ofi. ^JPlHlSSl 3:f)^h<DUm^^-^^7<t}^th 
[0 0 8 3] Mt^T. m3:^j:\^^LmS<D:7 a—^^— h 

^m\^^x^mmm\Bi^4<Dmi'f^mm'r^^ 
[0 0 8 4] mw^. ms^mmL^x:^^W)mM^^4 

<omi'^<Dmm<7:>^mj^-^\^^xmm^^o 
[0 0 8 5] *-r. h'7 ^y^>^Bmmm<Drm^m. h 

C0:^-7ir h^M:Et*5 (;^^'y:7'S2) o -'^^ 
>-:^ffiiEfEleB • fB ^^tUL. ^(Z>liiEM^ie'tt{HlS& 
1 4t::|Liti$-y:r:io< :y 3 ) , ^ . 

-^TEi O ^^:y^2:?^.'^.^1^ltHi-^^ci^)COS^^'-</l- 
rco;^^:y:/S 4 0^^(coi^-Cfl. ^(cp L < i^^B^-T 

So 

[0 0 8 6] ^(D^1&. Vy y^iy^^^y—m^-TKx ^ 

^> Ku^yU^^l^T '>'=^>^^^"{t-^TEi 
U-</l-^1ti±lL. U-^/U^^ttii-S (>^7":yy^S6) o 

^Jfetc, ysy'y:rs 3xmm^titiy<y>y^miEmty^y' 

U-i/Wdg-^l^TxN^ VX/y-f vMiEfitecB • fcB^ 
^m-rS (>^X:y>^S7) o ^^fd. ;^7^:y:7^S 7T'» 
tfcl^HfclfilEMeGB • f GB ^^l^T^V^/^^^^^^^ 

[0 0 8 7] fa^^ _hfS<o^ja^ry^ vcoMlE^fir^^^ce 
• fB ^ffli/^-cy^>/^<^>;^ffi:iEiH]s&i 7 • 1 sr 

[00 8 8] ^V^T. ili4?tfV^L[l]8^#0SLr. iffil 

mm^'^4(om\'f-'^^'omm\zMm-r^o 

[0 0 8 9] ^-r. (l]3 0>^ci— ^-Y— htc*DttS:^fv' 
ir NMiEfit^tti (;^^:y>^Sl) (^^Eii^^lH 4 CD n 

[0 0 9 0] ^ y^^mm^y" -C^^ 1 

fs:^^b\z.UW^^\ 3(;iJ:or u-if-^J^^lElg&3^ 

^JiB-r5 (^7^:y:7^S 1 1) o :i(^ct#. e,y^r>y :/ 

>^ 2 75^*7=V ;^ ^ ^Mt-^® ^ tifc^^ffitcis \:.x^^%m 

m^h-^\^^X^^'t^(OX. I/— if "^(7?0S|t^#ll: L 
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[0 0 9 1] :L<Dx^ic^ hmiEmm'mmcn 
htitzmmm^-ei • ii ii, it^h(DRM^ 

v.xmm-f^. 10 

[0 0 9 2] t°'^^r :y>^27;>^^^r«1ft#ei • fi i)^ 
^t^^f\.^t^ Z.^h(Onm\%% & \ ' fi ^ADr^V 

:^'8 • 9T'X^ (y^'r yy'S 1 2) o 

likt-. AD=^>y<—^ B • 9;0^f.cO^rBl{t-^e2 • f2 
^^ti^^tl1k^(Drn—y<y^:7^/U^ 1 1 b • 1 2 btCil 
iii^-^i:T^^/i-^^S^tT9 (:^7^:y:7"S 1 3) o 

[0 0 9 3] ^ralft^ei • fi ^"f-C^Z^i^/U 

^^B^tc-r^r ir/i^T-^^o ^^*:6t)(cf^. mmcoX^ti: 

^ /V^ lla^llc - 12a~12c CO^^^^b. 20 

tetiiHissi 4X(D^-i^i^W(7:>^^it. mm^mi 3f^ 

T-OT^-^^^^fCi|^.^/^^Jt^^2 1. ^^!iit[5 2 2. it 

2 3 . f+^^ 2 4 . ;(}n^^ 2 5 . f+iSca 2 6 
M{t:/i^IIItn6o :^fc. ;^:7ir-/ hffiE[Elg§l 5-16 

[0 0 9 4] ^rBlft-^e2 • f2 fi. ^iX^^ttcr— y^"^ 

y^/i-^ 1 1 b • 1 2 b^ili^-r6::<i:tcj;oTDC;5Sc 

1 1 b • 1 2 bli. m-m^fca^m(D\,^'rti^^<Dmmx 
mf^^ti^o ^mcDm^i^. mrm^e 

2 • f2 fc^^:h.6DC^5>(75:^>^-tr :y h^l^ttS-r^i^c 
46tc, D— y^^t; 1 1 b • 1 2 b cO;^7 :y h::^^'/! 

n— y-^^:7^yU:^' 1 1 c • 1 2 c CO;^; y h:tym^^ 

[0 0 9 5] ^^tC. =t^tfcl^2 2(Cj:oTt:i^>'>>^ 

1 1 b • 1 2 b7i^^<7)DCff^e4 • f 4 U^/l^ 40 
^^^m-r^ (:^7^';/:7^S 1 4) , ^IC. ft^tU^nfcDC 
iB-^eA • f4 (OU-</u^if n u-</u<h ^tt;iS?^2 3 fr 
J:oritiS$-r5 {y^y^yys 1 5) o ^LT. DCm-^ 

Jt^^tLfcDC{t-^e4 • f4 Ti^ifa U-</i-^/^^ 
Xo\Z. fimU2 4{Cj:oX^y'^y hmiEmeo -f 
0 ^^ttJL (v^7^:yrsi6) . ^(D:ty^y h^^m 
eo • fo ^BElSlHlSgl 4t:itBtt$-li:5 (>^7":y^Sl 
7) o 

[0 0 9 6] ^LT. H3C0>^D— h(c::iott^:^ so 
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<D:ty'tyh^JEmeo • fo {C^-:5l^-r. ^y-^yh 
MiElHlSSl 5 • 1 6{cX'pX:^y'^ y h^-if n i/-<yu<i: 

[0 0 9 7] ±m<D^y'\iy hmiEMeo • fo fC^ L. 

[0 0 9 8] ^l#itl/^T. [gl3C0:7n— ^-v— htciott 

[0 0 9 9] ^-r. tuiiti^O^ ^^P^S 2 r';^:7 ir:y hMiE 
^firofcfg. e-^'^r :y^2C0U-if-tU;fj^u- if- 
1) o EI 1 (c^-r:^;*-— /J^'lHlSg 7ioJ:t/ 

:/S 2 2), 

[0 10 0] b^:y=^>'^iZi/llHlS§2 OflliMSb 

^ ?D 7) - :^ ftg t ^ 6 o 

[0 1 0 1] J[im<O^0t^m'^^i^(OTX\ "dy^Ty 
':f2i)^h(Dm.Wi\%^Q\ ' fi ^AD^nvy-^— ^8 • 9 
T--7^-r i^^/Wlii-^ (^^^lyTT'S 2 3) o ^f-^ AD:=i 

^(D C2 —y<y^ :7^yU'^llc-12c tcilil ^ itr >^ ^ 

m-^es • f5 (::^UBfiiit!co;d-:7ir :y hMiEMeo • f 

0 ^m^^xmm^2 i{cxox:^y-^y hmiE^no 

(;^^^^S2 4) o ^co'^m. :ty-^y h^lE;^M:i 
i&^i^-^r 65 ' - fs' (e5'=e5+eo, fs' 
= f 5 + f 0 ) tmhtl^o 

[0 10 2] :^'r y^S 2 ^X^-X. ^^.M^icnm^J:^ 
mr^m^ez • f2 mi^(D:^^yy'S 4xno 

c • 1 2 cicili^^i^^o tifzL. ^-^^^-xMiEM^tti 

1 1 c • 1 2 c(Dtfy Vz^ym^^^^'^^^'S^- 
M7)^Sb6 (;^v":y>^S4 1 #BS) o 
[0 10 3] mf^\%^Q2 • f 2 fi. C2— ^n;^ ^^^/U^ 

1 1 c • 1 2 cfCjol/^T. DC^5>^^^fc^g:i|E^5^i- 
?:e:b^{g:i]Sm^6 5 • fs 0^>65tttU^n^, a-y^^ 

y ^fv^ 1 1 c • 1 2 c fi. mttL^-~^<y^y ^ i i 
b • 1 2 b <^:^ii>ft:LTt>^V^75^. m^'m[::^-±^\^^m 

^ y ^ 1 1 b • 1 2 b (D^tlX 

iS^^ixTi^^o :Lti{cXoX. a—y<y.y^/u^ii 
h ' 1 2bn:^y-^y hmjEmti.xmmi.. t2—y<y. 
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>^ ^ /i-t^ 1 1 c • 1 2 c ny<9>'^miEm t Lxmm-r 

[0 10 4] i^^/^y^^^i^ tL^X 

mf^^tiX\^^^y ^ h 1 1 • 1 2 tC:JoV>T 

fi, xn—y<:7.y ^ /u^ lib- 12b (D:t} y ViryWi"^ 

^^^M-rs::^t-J:or. i i b • 

12b ^^n^'tt n y ^ \ \ c - \ 1 <i 

y^/i^^^M^^'^'rh:^tX:^yh^ym&m^ 

w^m^h(DX\ m^j:^^iEBm^Mi.x^m'r^:Lt 10 

[0105] ^ bt^. :^y'\r y hmjE^tltii&mn'^ e 
5 ' • fs ' cou-</i^^1tttia2 2-C^^tib-r6 
^S2 5) o ?5^tC. ;^7^:yy^S 2 5T'#^tifc^mft75^ 

1^ tu icnhtitimxh^t)^^^m ^-r 6 :rc 

l7;>-bot*^c7)i^;;9^^i9 7)^F^^^L/ci:^ 
[0 10 6] -^ur. ;^7^:y^s 2 ecD^My^^^i^^ 

tmm\^x^m:^^m^m^. mihmtmmmm\H\^^^ 

tS1ic[Hlg§i 4{ctait^-it^ (;=^7^^/:7'S 2 8) o :i60J: 

[0 10 7] vs^tc. ie:^^<^ $tb6>t^mMcD^7)q#^n5 

/^o7t;i)^^7)^^tfm3i2 6{zX^fYm:xm^l^ y 
rs2 9) . ^^OilEl^Tj^R^f^lHl^J: t9^>/^tttLfi*^JfLS;0^ 

tt/c1^a:lf^tt::S-t^l^T. ff^^ 2 4 J: oTlttUMo^ 
i^ffi^^mi"^ (;^7^:y>^S 3 0) . ^LT. ^\^\^<D 

¥:^^ffif-S^'v^r, ff^^2 4tcj:oT/^^>'>^liiEM 

es • fB ^gtUL (>^-r,yyS3 1) . rCD^^^V^'^ 40 
liMeB • fe ^lEHlHjggl 4t::fElt^ii:^ {:^'r y 
y^S 3 2) o 

[0 10 8] /^io. _h|Hc7)^^m[HlS (n) f:i. 
ff^®.T-fl«^iJ;ci^4msecfetC6 Amz.Wt'^^th^t^ . ^W] 

PS[Els§4{c^^^n5i4Rg{ciJ;i:T^^^tt^o ^J;^ 
fl. 1^miHlS^^<-r^*l, ;^7^:y:/S 3 or-3icis6^n 

[0 10 9] y^'ry':fS 3 1 ^c:Jo^/^rfi. ^<^>^^IE so 
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{tee • fs tl. em • £□ ^^;h.^*n^tUfiI ({Si^ft 

eB = (em 4-fm ) /2eni 
fa = (em 4- f m ) /2 f m 

[0 110] ^bt-^i^r. m^<oy^'-=^^—V{^:if6 

[0111] Hfja!c?:>;^^:y 2 3 T't# f>tt/c7"V 
^^tO^fel^t-^ e 2 • f 2 ^n— ^'^/l':^? 1 1 c • 1 

2 cKm^^'^xy ^ ji^^^m^no {y^y^y:fS4 

1) o rtLtcJ:oT. ^rpim-^e2 • f2 7i>^bDCj5jc5> 

[0112] a—y<y.y>c^^^ l l c • 1 2 c ;ii^^c?:>jg: 
mt-^es • fs ^^Jt3|llHJS&l 3(^;(JDS^2 ST'^^ir 
:yhMlEjiieo • fo tthl^MWL (:^y^yZfS4 

2) . 't(Df^^n^t\^fzMWim^eadd ( e add =e5 
+ eo H-f5 +fo ) ^^^HyiF|5 2 2 J;or1tHb5'rS 

(;:^T^:y:rs 4 3) o 

[0 113] i&mt^e5 ' fs (D^n^^^tKDUCU^ 
tei^ft^es • fs ;^(D^^fflV^T;??7'>>' M/-<yU 

t^±^\^^^i>zm-^^^x:^^i^ h i^^/\^^m'^-r^m'^. 

^jv(Df\^^\^^-)i\z.^^\^Xti^:y Y i^^/i^^^^-t^M 
^^^^ h ^'^/^7)VJ^$-r#'T. / ^ y^<D X o 

4 2 co^D^^Stc J: or. 

[01 14] JS^tC. y^y'yy'S 4 4 t^h^^^r y':fS 47 

[0 1 1 5] ^ ;=^f':y:7^4 ertetiiHig&i 4\cm 

1t^;tx/c^mfi:^ff^lffi2 4 (dJ:oT:^JD^ft-^eadd 

ix^t'6fci6(7)Vo U^yW/^^bCOv^^^ hflL^^tU-r^ 
(^^T^-iy^S 4 9) o 

[0 116] gtrplff-^-ei • f 1 ODC^53':^^<l:r/AC 

^5>fi. th\z,m\:^mm^xmm^ti^<Dx. dc^^ 

5 • fs 60ft-^u-</ufcS-:5v>T^^$tL5o ^rr% 

z^y.^j>.(ommz.tL^\:^x'^y vmi^^miEfam^^w^-r 
^fz.^. m:mz^^m^\!^^tLtLmmmnx±M<DW-^ 
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[0 117] ^tz. DCfiSc5^^^A>«SiS^t-^e5 • f 

TEi £DU-</u^IE?iJ;i1^ffi-r5r irTJ^Tt 
[0 1181 ?:^jb\ v^^^^^=7—\b^T'E\ 

[0 119] ^P>t:iicl^T. (gi3(7)>'n— htcjo 

[0 12 0] "T^ iy^/l^<DMf^im-^e2 • f2 ^-^^-f-^^ 
y^y ^JV^ 1 1 a • 1 2 a (Ciiii$ii-r:7^/L'^^3g^ 

JV^ 1 1 a • 1 2 a 'h^h(OKO\%%%z • f 3 20 

[0 12 1] :irT% 1ttii0^rNl*5J:u^^m;^5fe(coi/>T 

[0l2 2]il^. ^^—J^y^Ttsy h:^^hy yi^^i^^m-r 

^i^/^l^7t^6. hy y^>^^^-m^TKi (omMh 
i^--tC7:c^/^l\ 1ttH^2 2tCj:6 U-</V^^f±iT'ti. h 30 

cfc^tc. ±tSi^5:s^^-f ^ >^t:i^-5i^T^Ji^lHlS&l 3 

^-^/U^^-C Pll, f^V- h U^/l-Vci • Vc2 ^ h ^ '^=¥>■ 
[H)gg2 7(cj:or^^$n6<, 

[0 12 3] ^V'/nu— ^^^y^';^C Pfi. if^'^il^J^lfc 

u'-</L.vci t^m'r^t^\z±ib±:^^D. i&Tmm^^h 

U'^yuvc2 ^i^^-f 6 ^ # (:i5i:^T>5^5^?F^&^^/^>^ t 
L^X^fii^H^o ^LT. h^-^VU^^CP 

2 , -"T* :y=^>^^^— {f-^TEi COt'— 

Pi • P2 Ti^l^tU^n. h^:y=3rV^^^— jf-^TEi 50 
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[0 12 4] ^f^. =il^y<l— hy<yl-y^CP(D^fj^\Zi6 
l/^T. 2 0(7);^'> V hl/^yUVci • Vc2 ^^ttTitg^c?:* 

y^:y^:^'7—\B^TK\ {C^ ^ y^ ^ KOm-^'f ^ ^ 

xi^xh. iLh±t^^:isxtf^'ibTt^^^m^xmi^-r 

[0 12 5] m^. y^yzf^h At^^yy-y-fs^ 7 

5^X:y>^S26;:>^bS29 ^T^^O^S i: ^ili"^ CO 

^:rL;t;^aiM{^S-^^i+S:^2 4|:iJ: 19, IttUMco^J^ 
M^^tU-r^ (;^7^:y:/S 5 8) « 
[0 12 6] )^±C0^^-/y^S 5 Zt^hy^y':fS 5 8 

[0 12 7] ^{C. yy-y-^S 3 1 T'fBltlHlS§ 1 4 (CfS 
it^tbfc^-^^ V^ffilEfHee • f B ^JitBCOj: 9 f-LT 

t^-i^iit) ^x,xTv=y y^^^^¥^^^(omm^^m^^x 

f+^a2 4 fdJ: 19 >'/^'<^>^«IEffieGB • fcB^ 
gm-r^ (;^^:y:7^S 5 9) , 
[0 12 8] rrr% JifS(7) Vyy^:y^¥>(^^(Dmm 

[0129] ^reim-^ e 1 ■ f I COft-^ U-</^ 

¥-<:y/^<=y:yy^m'^m^\ 7 - 1 8 (c::io 
\fy^Ty-f2(OmJf^^'0m-n\:i^^\:.xm.'^^V=y 
o<lr. Yy y^l^^^4^^(DmiE<0^'}^W^m.O^ t 

R=== (Gmax *TE0 ) /Bmax 

[0 13 0] ^LT. ^T^y^S 5 9T-ti. ±fE(DS* 
fiRi:. v^^:y:7'S 5 8r'^6^)f>txfc¥*|jMMp-p 

^^^>^;=^ffiiEfii:eB ■ fB ^^cs^^/^T. ^^^cjcj: 19 ^r'- 
-r v/^^^^>^ffiiEfteGB • f GB ;^^^db^tL^o 

e CB = (R/Mp-p ) * e B 

f GB = (RXMp-P ) * f B 

[0131] yy-y-fS 5 ^X%^^Mz¥ ^ ^-y / y^y 
>':^lilEjiIeGB • f GB ^^J^B^^2 1 ^^LT^W/^^ 
^>^;=^ffiiE[HlKi 7 • I 8{cA;^-r5r ^(cj:o-c. 

PigtrBllf-^tcov^rco^^'V :y^X.n^<y:yy^wm.'t^ 
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10 13 2] ^y.±(DX 0 id, :$:||JSco?f^Stc itLf^. h 
^ i- J^cf 5 r I 

[0133] i^mmo:>mmx-^t.. w\mmm^ e i • f i 
-^^ximmmm^ex • fi ^^«-^(7)<b6-<^M^s 

MlEfi^y^v/y^^^^ffilElHlSSl 7 • 1 8(c:-^;t^ 20 
[0 13 4] mtc^L. tuiil^omscoe^^fcoJ: 9t-. 

x. ^(DX,o-^^^m^^wM-r^fc.M^mmtfj:^mm 
[0 13 5] ^fc. ^^{t-^^-^^-rp^-r^i^-^ti. 

[0136] v^M<Dm 1 j:t/ii 2 (D^mxit.. > 
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v;=^p^T'fi. nw'^^^^m^\^'xmmmiEm^^'^-r 

[0 13 7] L^^^L/c^^^^. ;^IIJS(?:>?F^Sr-fi:. Itffi^lt 

i^m^^mm^mm\^x\^^^^ titzL. mm^^m^-r^ 

^^2 5 6msec i^rt ^ttT:Jo . t5i:A.if^mT- 

[0 13 8] ZLth^iZMl^. ^i)t^(Dmmxi^. — [HlO^tm 

m^m:f}>^mcmm^thx\^^^:it:^^^:^:^>^^h{^. d 
§15 2 itcj:i9^:£#.^^^^M-rar ^K^s^T^co^ 

ffiIEOM^;5^^J^^lp]i^ 1 3 xm^ LTtr^tL. lHl^«^ 

[0 13 9] -(DX'^{:i^<<Dmm^^mit-r^:zt{c 

[0 14 0] ^ffiiEtc:oi^rp3ii!t-5o 
[0141] ;^:7ir y bcoMlECioi/^rfi. t=V v^^/i^ 

fi^^l/^) y^;^:7^/U'^ 1 1 b • 1 2 b ^^LT^ 

[0 14 2] /<7>^-:^cofflIEt^oi/>-Cfi. ^#t7fe^ic^ 
2 /<;;^:7^yu^ 1 1 b • 1 2 b ^^^^ LT^ f9 i^Ay 

?gl 4tctEtt$-li:^ffttr-ffiM:0^5^^^ix^o 

[0 14 3] >-c?:)MjEtcoV^Tfl. T'^v^^yucoh 
IB < 7 > ^ mjEm ^ t^^^i-^ri:tc:J;oT. 



(15) 
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^i!]f^^ii^^^^'r^75^. i£:^-r L t3 ^ 

[0 14 5] ^btc, :^||JgOJP^^-T:i^. l^T^^ J: 9 

[0 14 6] ^T. ;^'>'-tr :y ^ffiiE^-o^^r^i. m^t^i 

6o bfc^O^oT. if— ot^,^-tr7^V:^^ 1 /^^^^^^ 
[0 14 7] yt7^>' hU-^/l-^^iCOV^Tt^. ^MJLm 

'C(D^mm't^o L/oSi^or. if— cot^ cJ^-Cx-r ;^ 

t2 =tG +tB Xs 

= (^2 5 0 msec ) + 
^ 2 sec 

[0151] /ce:fe. _hstr-ti. t G . tB ^th t-^^ 2 

5 0msec ^ LTV^^^i^. rt^fttl. ^Mi±i^A;i^:L^mJ 

9 ?:ei^M^c^o^t6^s^i^i^-r ^y^^^st^ br 

T-#^^:^£Oif-r ^yu^^S i: Lfcm-^f^. T^4sec 
[0 15 2] ^(DXo^^nW^^^^^h. PSt:i^ol^TfpJ 
t2 t:iit-<T^l/6tc^^^nTi^^r<^75^5>/i>^^o 

^Wk^x.-Dxtmt^^m^xh'S^^-rxm (3 0 0 

msec ) xm^t^'^T't^o Lfc/ii^oT. ::c;oi^'g'f^. 

^mmm^mtx t2 fcit-<T^^i/i 3scm^$ 
[0 15 3] ±M(^mm.m^(omm\^. v=7y^^-y^ft 
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[0 14 8] ^^"^ v:^oPSt-oi/>r(i. 
7:i>. ::;fLP.cox^^[^s#t:itT9o P^^m^KX. mm%^- 

e 2 • f 2 ^/^-r V ^ /l-^ lla-12a<hD 
y^y 4 yu^ 1 1 c • 1 2 c i: T^^Sfc^ 19 iZitf J: 5 f-i~ 

[0 14 9] Jt^Xoo^S^tT9 ni:{cJ:oT. if— 

fiiS:^cDXat:i^'r^P#rBl^ tcB ^ L. tij5£f!t7);^7^:y:7^ 
s 2 6(7:»^S(cMi-^B#rHl^ tD <t-mi^\ i^ATtDj:5 

t 1 — t GB t D 

= ( 4 msec X 6 4 ) + (^4 0 msec ) 
==? 3 0 0 msec 

[0 15 0] (-/^^ v:^^^^^^^^ h 

xB^rsi^tB <^ y'-r >-fflEos'9igLff ^i^-r^/u- 



(^2 5 0msec) X (4if-r^yV) 

[0154] ^fc. XfSO J: 9 {c^«iE(c:|oi^r«ixfc 
30 A> ^-^7=^ ^ /U'-e^^LS-r 6 [HisSi;i J: o r ^ ttfc r t 

[0155] 

40 ihti^ri. <p-f£< th-:^<D±nmm:mmxMmt-r^ 
^ M\L^f\^tz^%^mm%^\^m'^^^x^Ltmm\%^Wi(D 

^ > :^ ISiEfit m ^ ^ MM. ^ Mz l^Wkm 

ummm^^^<r:>'^^W'^^^fz.^mm^^-^^^x\i^ 
50 i^-7}^'IHI^g{c:^o^t6±tElg|^B^^t-^^cov^rcoy-r 
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[0 15 6] Z(DX0\^. ^^4l^miE(Dr:Lisb(Dy4>m 

[0 15 7] i^mm<Dm^-m.2[z.^.^%\i'^y^r^y-:f<D 

{Y.^f\.fz}:Mmm%%\^m-5\.^X±Mmf^\%^^:^y^ 

m^(o^^m'^^t\^fzmm\m^m-5y,^x±MV'7 
:y^mm^m^'r^m^E^^t^mK.x\^^^mj^ 

[0 1 5 8] rtL(cJ:or. h'y y^>^mm\c:^^^ 
X. #MlEftt^«iEfI^tB^^(cJ:oT^mL. 

mm^m\^^x\^^^(ox\ isiE/^y-offiiiEfitco^tH^. 
1^^. mi'^. mm. i^m^<D^mt^^mi:i^£^o ^ti. 
T-'^ z^^M^'^x^m^rfo<Dx\ ^miEm<owih^M 

'M^^-omm^j:mf^xrfo:itt>^X^^. Lfc:;5^o-C. ^ 

[0 15 9} ^mm(om^m3 {z.^.hyt^° y 1:^ r yy'(D 
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[0 16 0] rfbtCjcoT. h^:y=^r>^^J^al^Cio^/^ 

^fT^c?:^'c% ^mm%<D%^'^mmi^-:>Wim^f^mi&xvx 

:^(nm'^^'m.nWit--:>Wm^xr^b hti:>\:i. ^<D^ b 
[0161] ;4s^^P>^<7:»|f:^^4tCi^5^t:°>;/>:^r :y:7^£0 

mM(oW}^\^fz.^mx^miry^y hMjEM^»a5-r 
\^t^:^ymmz-x.-z>ximM^^}^'r^^hii^x^^tL 

yt\i^y^Tyy'{Zioi'fh^ytUX^4P^^7^^h(D^ 

b ^ [El ^ r <b -r ^ ^ i: V ^ 9 ^ 6 o 
30 [0 16 2] '^Wm(Om^'^^\^%^%'^ y ^ r y-f(D 

^<^>;^^fiM^^^ai$n^o \.fzi)^-DX^ :^y^yh 
^XXfy<9:y:^^mm^icmiE'r^:zt:^^X^^t\^^'b 

40 

[0 16 3] :^mm<Dm^m6i^cgf,^^\:fy^ryy<D 
itLmmmmmn. m^m5<DiiLW:mmmmii^^\^^x. ± 

(o^mi\:^m^zt:^-x^^o \.fz^-ox. miEm^x 
50 ^m^^ztt^x^^. 
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[0 16 4] ^mm<Dm^m7 1^ T ^yy'<D 

{iLmmmmmit. fs*« i l 3 <D\.^-rti^^(oiiLW:m 

[0 16 5] ;^^B>^(^ii3*^3l8(^>^^7fetV^r :y:/cO 
^ r :y y^ij ^ It t tLT V ^ ^ O r^ -^ij ^ i^miE^^cDm 

[0 16 6] ::;^^P^<0|g*^9t^^53fet:''>'^r :yy^(D 

m-r^zt\cj::^x±mmm'^^^f^-r^(ox\ ^^^v 

[0 16 7] :;^^P.^cOff^3ll 0{Z^.^it}^'yi^ryy' 

(DiiLm^immmi'^. m^m9<Diu.mMmmm^^:i^^^x. 

[0 16 8] :^^P^(D|S^^1 1 (:i'^^^tV^T:y:7' 
[0 16 9] 1 2 (C^^^t^ ^ T :y 

(ofeB^j^^iis^Mii. ii^:^ 7 ^fcii 1 0 cDitLmmmmm 
'^m(oJ^ihi^^^mLt^\^-(Dx% i^ttsr^^^tE^t^^^u 



32 

[0 17 0] ^mm(Dm^mi ^\:i%^%yi°y^r 
(D{tLm.mmmm\^. fs*« i ^ fcti 2 o-fiB^j^sa^gci 

ioU^T. ±fSffi:Efit»ai^^;6^ itBTfetV^r :y://^- 
[0171] :^mm(Dm^m \ A{^^.^%\fy^Ty^ 

m't^:^t\z.x.-:>x±Mm%^\:i^n^^mm(omm^ 

[0 17 2] :^mm(om^mi SCl^^Tt^V^r 

x\^^xhmm'&t^^]:.f^h^o LfcTi^ox. y-rx^co^ 

[0 17 3] :^^l^0Olt^Xil Q\:im^%\i^y^Tyy' 
^m-r^'T^i^^^u^m^mt. it\^y^T y^'h^h<0 

{^Jt^\LXm'^ir^L.^^^H^Wtm^^t^m:^X\^^^<D 

T% mmm^(oum.\y^^^t-^m\^x-^. \^^\^^m.(om 
'^mmi:>mmm%(oum\^-</^(DmW)\z.f!i:'^\:^xmm'rh 

T% ^miEm.o:>w^\^^mmi)^-:>m^ti:mf^xrf oz^tt^ 
[msco^^/^u^p^] 

im2] ±myt^^ :^^mm<D^^yi^Ty-:f{c^i,'fhth 
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me] h'y y^>^^^—<Du-</u(Dii^iiimr^^m'^ 

[HIS] ±:fS3te'';^^r :y:/{uM^J^^M(:i*3Mt^ 

-So 

1 

3 U-if-^Jt3?[HlS& 

4 :y:¥>'^^gibP^[HlS§ 

5 >'^--;^;=^SibiiS[HlSS 

6 V=7 y^>^^-^^\B\^ 

8 ■ 9 AD^iW^— ^ (y^-rv^^/^^t 



1 0 



10 





v^vf /I — T~ crr.\ 


1 1 ' 1 2 




1 1 a • 1 


2 a y-^^^^ ^ /V^ 


1 1 b • 1 


2 b n— /-Nj^ :7 


1 1 c • 1 


2 c d— y^;^ ^ yu^ 


1 3 




1 4 
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2 1 








2 2 




^) 




PD 




e 1 • f 1 




e 2 • f 2 




6 3 • f 3 




e 4 - f 4 




6 5 - f 5 




e 0 • f 0 




e CB • f GB 








S ad ■ S be 





[1121 



[[g|3] 



/ 



PD 



i^f L 



^Sbc 
' Sad 



S,4 



S 6 



X 



~ I 



S3 
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[114] 



h5»l'«l!!MB^iOT5'^JWt (6 2 . f2> LS,1 
I 



7^ A'fam 

<LPF 1 I b • 1 2 b) 



S 1 3 



U^^ttSJ^ 1 4 



S 1 5 



HSiEffiOIHH (bq. fo ) 



S 1 6 



jfSjEfflgg [ S, 



1 7 



[135] 



S 2 1 



I 



S 2 3 



•7 ^ )i^^mis^x^^y-^"j vmiL 

(L P F 1 1 c • 1 2 c) 



S 2 4 




S 2 9 



YES 



S 3 0 



•5 >x^flEfitro^tfa (ee . fa ) 



I 



S 3 1 



S 3 2 
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[116] 



[1219] 



YES 



NO 



NO 



(LPFllc-12c) 



S 4 I 



JD^ (65 +eo + f 5 + fo> 



S 4 2 



S 4 3 



S 4 4 




YES 



S 4 8 



' 



8 4 9 



S 4 7 




[las] 
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[1171 



YES 



NO 



NO 



7 4 JVif^M 
(HPF 1 1 a • 1 2 a> 



I 



S 5 1 



S 5 2 



S 5 3 




YES 




YE S 



1^fctJ<fio¥i^-ft S 5 8 



>/^<v>xMiEM»tb (eoB, fGB) 



S 8 



S 6 



S^5 9 (8 7) 
8 6 0 (S 8) 



MiEffi (ecB, fGB) ^fflV^TW >//<7 >X— gUmttfiE 



